• CONCLUSION: The results reveal upward trends in both the number of CEL hospitalizations and hospital based prevalence of CEL in this 10-year study period, but a reduction in the age at surgery, which may reflect the increase of public awareness of children's eye care in China.
INTRODUCTION
C ongenital ectopia lentis (CEL) is a congenital zonular disease that leads to displacement of the lens from its natural position, with a prevalence of approximately 6 in 100 000 individuals [1] . It usually occurs bilaterally and often associated with inherited connective tissue disorder such as Marfan syndrome, Weill-Marchesani syndrome, homocystinuria and Ehlers Danlos syndrome [2] . According to a national-wide retrospective study in Denmark, 68.2% of the patients with CEL were found to have Marfan syndrome [1] .
Dislocation of the lens can cause high refractive error, irregular astigmatism, decreased best corrected visual acuity (BCVA) and monocular diplopia. Other complications of CEL include high myopia, glaucoma, retinal detachment and many other ocular complications [3] . Unfortunately, the lack of guidelines available in the healthcare industry at present makes the treatment of CEL very challenging, particularly in children. Appropriate and timely management should be taken to prevent strabismus, amblyopia and blindness. Population-based data of CEL can help us better understand the epidemiology current status of management, challenges and future strategies to approach the disease. However, there has been no other large sample sized study about the prevalence and incidence of CEL apart from the Danish national study and Faivre's study [1, 4] . Thus, we decided to conduct a 10-year retrospective study on CEL at Zhongshan Opthalmic Center (ZOC), which is the one of the best and the largest hospitals in southern China to elucidate its demographic characteristics, pathogenetic conditions and treatments in Chinese population. (12-18y) . Most of the medical records included all the necessary information for analysis. Those that did not contain all the required information as mentioned above were excluded from this study. The study followed the tenets of the Declaration of Helsinki and was approved by the institutional review board of Zhongshan Ophthalmic Center in Sun Yat-sen University (IRB-ZOC-SYSU), Guangzhou, China. As a retrospective study that collected data from the database of the medical records, our study was exempt from participant consent by the IRB-ZOC-SYSU. Statistical Analysis All of the data were inputted into a Microsoft Excel (Microsoft Corp., Redmond, Washington, USA) data sheet, categorized and analyzed by two of the researchers, and checked reciprocally. Overall, age-specific and sex-specific hospital based prevalence of CEL and its individual characteristics were assessed. Chi-square tests and Mann-Whitney U test were used to compare characteristics between different genders and different age groups. All the data analyses were performed using Stata 12.0 software (Stata crop, College Station, TX, USA).
SUBJECTS AND METHODS Subjects

RESULTS
Based on the data from the Medical Records, 288 308 hospitalizations for various eye diseases were identified during the 10-year study window. Among these hospitalizations, 3791 (1.31%) were diagnosed with EL and 437 (0.15%) hospitalizations were diagnosed with CEL. Of these patients, 306 were treated surgically for the first time, and the data of these patients were extracted and analyzed.
According to the demographic analysis, patients were from 7 different regions of China ( Figure 1 ). Males accounted for 68.95% of this patient populations (the ratio of males to females was 2.22:1). As shown in Figure 2 , the age-group with the lowest proportion of CEL in-patients in both females and males is patients 0-3 years old, at 6.32% and 9.95%, respectively. The age-group with the highest proportion of CEL in-patients in females and males is 12-18 (36.84%) and 6-12 years old (31.75%), respectively. There were no significant differences in the gender ratio between the different age subgroups (P=0.123). The characteristics of these patient population were shown in Table 1 Table 2 showed the visual acuity of the study population before surgery. A number of patients were at very young age and visual acuity could not be precisely determined, and they were classified as "undetermined" or "unspecified". As a whole, only 6.21% (19/306) of CEL patients experienced mild or no visual impairment according to presenting visual acuity (PVA) and 10.13% (31/306) experienced mild or no visual impairment according to BCVA measurements. The proportion of CEL patients with mild or no visual impairment using PVA was 0 in 0-3 years old age-group and 9.28% in 12-18 years old age-group. Nonetheless, both BCVA and PVA parameters illustrated that the proportion of CEL patients with mild or no visual impairment increased with age. Among 283 308 hospitalizations, 3791 were diagnosed with EL while 437 of them were diagnosed with CEL. The hospital based prevalence of EL and CEL among ZOC patients during the study period was 1.34% and 0.15%, respectively, with a significant difference (P<0.05) between boys and girls. However, the ratio of CEL to EL, CEL in-patients ≤6 years old between boys and girls were statistically insignificant (P>0.05), as shown in Table 3 . Figure 3 shows the 10-year overview of the hospital based prevalence and treatment of CEL. The results reveal upward trends in both the number and the hospital based prevalence of CEL in this 10-year study period, but a reduction in the age at surgery. DISCUSSION EL is commonly seen in connective tissue disorders, such as Marfan and Weill-Marchesani syndrome and other conditions can cause subluxation or dislocation of the crystalline lens of the eye. It has been a real clinical dilemma for most ophthalmologists because of the timing for treatment and the variations in vision impairment that these patients can have [5] . Although CEL constitutes only a small proportion of these cases, it has been one of the primary causes of treatable childhood visual impairment [6] [7] [8] . As a rare disease, there is no unified standard regarding the timing of surgery for CEL. It is generally considered that when CEL seriously impairs vision and quality of life of the pediatric patient and conservative treatment has been ineffective, surgical intervention should 
Figure 3 Trends and treatment of CEL in the past 10y
The number of CEL in-patients (A) and the incidence of CEL (B) increased during the 10-year period. The age at surgery was decreased during the past decade(C). be adopted. Data on epidemiology and characteristics of CEL are critical for improving management strategies for this challenging condition, but many previous studies were conducted with small sample sizes and had focused on the clinical treatments and characteristics of CEL instead of the overall aggregate prevalence [9] [10] [11] . This cross-sectional investigation reported the hospital based prevalence of CEL in China from 2006-2015 and the proportion of CEL patients among the total in-patient population in ZOC. We also found that there was a higher prevalence of CEL among boy compared to girl (P<0.001), and more than 30% of all CEL patients experienced other ocular disease such as glaucoma, high myopia, and retinal detachment. Only 6.21% (19/306) of the patients achieved a PVA that was equal to or better than 0.3, which means that only a few of them were without visual impairment or with mild visual impairment. This 10-year overview also revealed an upward trend in both the number of cases and the hospital based prevalence of CEL, as well as a reduction in age at surgery. Over the 10 years, the number of CEL patients hospitalized in ZOC increased from 18 to 72 per year, and the hospital based prevalence of CEL increased from 8.60/10 000 to 18.10/10 000. The results showed that the average age at surgery of CEL patients decreased from 9.00 to 7.60 years old. Conducted at the largest and most recognized ophthalmic center in southern China [12] [13] , the current study may reflect the prevalence of CEL in a broader population, and it could provide an important reference for the development of health policies for the prevention of this debilitating disease in children before any national epidemiological data becomes available. To our knowledge, there has no any published reports on epidemiology of CEL in China and few directly comparable prevalence figures are available in the world. Previous study has reported that CEL was found in about 60% of Marfan patients [14] , and the estimated prevalence of Marfan syndrome in USA is approximately 10/100 000 [15] . Additionally, it has been demonstrated that Marfan syndrome, Weill-Marchesani syndrome and homocystinuria account for about 75% of primary lens dislocations, with Marfan syndrome being the most common cause [16] [17] . This would indicate a calculated overall prevalence of CEL of 8/100 000, a result that is similar to another study performed in Denmark where the prevalence of CEL was approximately 6.40/100 000 [1] . In the current large sample size, cross-sectional study, the results show that CEL patients accounted for 0.15% of the total in-patients. Although this hospital based prevalence rate does not exactly reflect the national prevalence rate, it can partially reflect the epidemiological condition of this incapacitating disease in Chinese children. Furthermore, we found that the ratio of males to females among the children with CEL was 2.22:1, which was much greater than the gender ratio (male: female=1.05:1) recorded in the sixth national census data of China. The high proportion of males with CEL may be attributed to genderrelated genetic mechanisms or to traditional son preferences in China, although the exact reasons remain unclear and will require further investigation [18] . The rising number and hospital based prevalence of CEL over the 10y may also reflect the greater health consciousness among the Chinese people. Due to the debilitating nature of this disease, early diagnosis and treatment are extremely important in preventing CEL patients from developing irreversible visual impairment. In this study, the average age for surgery was 9.24±4.83y, and patients 12-18 years old accounted for 31.70% of the study population which suggests that delayed referrals to the hospital and late treatment can be very common in China, which adversely affects the prognosis of CEL in China. However, the downward trend of the average age of CEL patients receiving surgery over the 10y is very encouraging. This may be attributed to increased awareness of this rare disease in China [19] , improvement of treatment techniques [20] [21] as well as the increased knowledge of early treatments for CEL among parents [22] . The limitations of our study should be noted. Firstly, only the surgical patients at the largest ophthalmic center in southern China were included in the study, thus it cannot provide a complete representation of the Chinese population. Despite the limitation, the results of this large sample size study has yielded valuable information on the trends and characteristics of CEL that was previously not as well understood. In summary, this study presents the trends and characteristics of CEL in a large cohort of surgical patients in southern China. The increasing number and hospital based prevalence of CEL, as well as the reduction of the age at surgery illustrated in this study possibly reflects the improvement of health care system in China. The information and results of the study can potentially be useful for the development of preventative and management strategies for this disease.
